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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a light emitting device which 
enables white light to be emitted at high luminance with little tone 
irregularity in a light emission observed surface of providing a second 
coating part containing fluorescent material which emits visible light on 
being excited by visible light from an LED chip on a first coating part. 
SOLUTION: An LED chip 203 wherein a gallium nitride compound 
semiconductor is a light emitting layer is subjected to die bonding by 
epoxy resin inside a recessed part. Each electrode of the LED chip 203 
and an outside electrode 204 are subjected to wire bonding. Epoxy resin 
is applied to the LED chip 203 and is dried to be formed to a first 
coating part 201. Then, a matter formed by adding fluorescent material 
into a based of silicone resin is formed on the first coating part 201 as a 
second coating part 202. The first coating part 201 and the second 
coating part 201 form a multilayer structure. A cross sectional end part 
of the second coating part 202 rises. 




2*1 



LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision 
of rejection] 

[Date of extinction of right] 



30.10.1998 



3065263 
12.05.2000 



Copyright (C); 1998,2003 Japan Patent Office 



— / / -< n • ii 



(mmmmsf a p) 02) & 4$ & $ (a) (iuiwmw&n»* 

#1^10-190065 

(43)^g|B «0*p(1998) 7/1210 

<5i)intci.' mmn f i 

HOIL 33/00 HO 1L 33/00 N 



*«?^ nwzom ol (-£ n h) 



(21)£H|g## 


^¥8-350253 


(71)ffllSA 


000226057 


(22) MSB 






BMft¥lMli*5££#: 


¥{S 8^(1996) 12^270 




ffljyiy^Tff±W|SM91#«llOO 






(72) 8#£ 


8i& 








®ft»TOrt±tBlW491#ttlOO BM-fc 














(72) 










@A*psIftT^±tBlM491#ttlOO BM4fc 














C72)JMW 


JilK IS — 








!eftjRraftTe±»fi | irH49i#«sioo BM-ft 



















(54) 383H6«fttWE-*itjgi»fcLEDSKs«» 



(57) [Sft] 

*Btft9Jtt. MP«USffi(Cfe»,»TLED* 

§i5±k l e d ? 7 rtrnvsmnttc * -oxmmmm 




1 

imxm i ] wn«jMRc*«,»TLE d* * -ftwstr 

lt)E3- ? -f > ^SB# LEDf » 7*±©f? 1 ©3- ? -{ 
>^SBi > »KD3-f^^l|iUcLEDf»^*6 

4TSIfefcilS. 

[»J&8 2 ] ffiSBL E D ? * b^ftft^^f* 10 

©#6#gg. 

5 ] flrKBBPS5£#r -te5 5 * 2 20 

1 -p-C4>5ifcfcJBl ftfBt&©:£ftg 

g. 

SBg S ft * 4£tt, RHOSPrttcES ti/cg#|S|§l4 . 
fy 12 LED?'? ^i^KKSi^MC 44««i 

[|PJ©f«lftBJ] 
[0 00 1 ] 

[|61i©JR-fS8»#II3 2MB»Wtt. ><**7-f F3fe' 30 
[0 002] 

4H. RGB #fe 
iCfcUT, 1 0 0 0m e dJK±K*)R^ffl^»StC 

*ti-etiBi»3tifc. c*iKm». (R) , jj§e 40 

* <GK *&» (B) tf&iPJfBtrSLED??;/* 
ffl t, £ -if & C 4 -C 7 ;U ij =7 - L E D ^mWm. 

gstio-p&s,, c©J: ; 5^LEDa^g^l4Lr7^ 

Et/TfcgMiKXCi. C©Ci*»&*itcee3R&£©*i 
-=-&LED*54S3&iBfl[Shr«,>S. 
[ 0 0 0 3 ] LED?* ^ia:«hfc*fttttf-^ 
&fi£*rfS. *©fc©efe&ft4**^3tf*iS£{C 50 



1 0 - 1 9 0 0 6 5 

2 

fS» RGB-^B (Wft*) Y ©fife&4*2S 
«H±©L EDf 7 :/#6©&fc ! £8fc*-ti5«.&E#* 

^4'{Cfc^-C«^-fb^2fflSJy±©LE D? * 7'£fB 

[0 004] *CT*WtHH[AB\ LED?*:/4£* 

Tf&©feft £#iyfe«irtB&&)te#-( t- F 4 LTfliMff 
5- 1 52 6 0 9-S|&«. «f&B¥7 - 9 9 3 4 5-5|&fH 

&4-{ciH«3nfci6*y'f F£W8i,fc. cne© 

|B##-f*-FR:<fcVC % 11I©LED?77'» 
Tfiftlftflc4*a^©|fe3t&*»*3ti-SC4*ST?t*. 
[0 005] JlttWfctt. &%M<DX.*A>*?- • F 
* t> L E D ? * 7'£ V — F 7 U- A©ftffi 

CCRtf 6 ? 7*_hfr 4(Ciegt 5. LED?^ 
tt, LED?* 7&mibtittJ* Z^r&PJ Z^X 

^h4«*i-en^WK:ji^§#5„ -eur, led? 

[ooo6] c©*^. *e»©is*y^ ^-F4« * 

5C4(CJ:D > cn6©B3fe©?Ife^fJffiL-cefe^?r 

efe»*3S3frT SfE^f A *- F 4 Lr^ijffl L?c» 
^tC*t»Tt>+»ttWtt*«36r*S6iey-f F4 L 
T5PJffl-r5C43&S-C*-5„ 
[0 007] 

4k#(cl e d ? * •TR.vmxfimim&s # % 

4. m®ffl®tC*5\,>T&ist>Z£.CZ®&ili$>Z. «fc 
•3 » K *7fetlffl'Jfflffl'J*^mt LED?* 

mat. fifetc*j«,>"r«F«c«aK'r*s. *©/c©. fltsa» 
[0008] c©j: 5 Q&xwBnrattftrs c 4tcj: 

< . L E DWM&ZRLItMtelctott&WrffiQ&H 

SC4(c«»ft5. C©J:^^|fe*ggtt. B#r H 1 

4ftK»*iWK*JffiT-r*«SJ«:*S 4U 5 Pflffl^W-f 

sanitf 6*w»Tii>ft < iwnsK asjftioc 4^^pj 

[0 0 0 9] 



3 

>£'§tf#LED**:/±©mi ©3-f .<>£'g|5£, 
1 ©3-f -Y > ^'SiLktCL E D* 9 7*»fc©njjjbfcfc:«fc 

0 TSig § tiPlta36«rl63fe-r 5 M#WW*£ * ft fcl? 2 
©3-f ^^4. *H-J-Sjfe3^«<b-rSc4KJ: 

tt. LEDf? 7#»t»*ffc£!|3£NW*"T?* Sift 

tc . s^ftsanz u $ Arffrg§ ftfc -f * h u a • r 

5 etc, mi©3-7-^>^gp(D«n*J. AXMMBffl 

*^iiTg^iHP»fflttT*-5»5ts»r*r), mam 
<D\wMmm^mmmb. met teat i ©3 -f 

sn-5ior*^^g-c*s. § etc. ttffiftH 
it. i»BWip«3Wsi-is«»c2 wijMsna 
wpaw tern § n^c»f*@a« 4 . stria l e d * * 74 & 

[0010] 

[ im ] mmwii. led** -r-ftmm i ©3- * 

j>#9t x !&l©3-fv>^±tcM:)fc%W£WT 
7> etfcffi 3 ft £*©#SSftg£SRlfttcffiigt;* if 5 C 

1 k j: o -cm^mmo&mts 6 ^fi^s^s 4fttdt3fc 

ftfttfK W fcft fc C 4 tc J: S#©BJ D C **»ffl £ If 5 
C4«ir#S. -£©fc«>. fil^|!B©ttfflK:*Jt»Tfc»56 
ffJSWffiT^^t-^-^^^W^^Ig^g^L E 

[0 0 1 1 ] 

[mwvmmmm xmzmmm, m^<omm.<om 

JR. J6Jfe3RT4ffie!»»t*fipSE©Eaia«4-r5C4 

[0012] ^mmovumc^x. feisty 6 ■ms 
fgT©&##»& c 4ttjg*rtt&i>#«T©*n< # 

(A) fcijVr«fc9{C (a) , (b) , (c) , (d) , 
(e). (f ) ©in<«*&fcatCfttti3ftS. C©<fc 

5 ®*gs«#£W & nfc 3 - * ■< > m&fflt 

SScHJ 3nS36©ftS*tSll»*H 4'*l&g#g < fit •SMfr 

ft*#«*i»&D, feWt?6#£r*'C4 4tt5. StC 
( d ) . ( e ) ©*«rt*:JIHS*jW»fc«> LED* * 
^*»6©*3&«M3l&BJ»«:«fcoTSiSfiS»3ns^jK 

*£ft3. LED**7>£fe|±i;*ft£#tt, ¥ 

SH*R€:*?eif©to<S8Lfi!ctH3h53e (f > 



(3) 1 0- 1 9 0 0 6 5 

4 

C ©«fc 5 LED** ^jaa©feBltf &JRH(Ctt h 

[00 13] LED*»^±K«**«*^rf4 

L E D ? * 7> &©#jWKIt • IMS ft 

©K. LED**7'fifilrW. LED**7*>6© 
^JUUfe^Kitft'BWK J: TE*ftfc&& 4 3 ft* Bft*s 

io WKfcO«D^T**iSffifc*S4#*&ftS. 

[ 0 0 1 4 ] «06BJ«. 05 (B) <D*P<. LED? 
*7'±tc!fll©3-f .< >y§|5, JH2©3~f.f >^'g|5 
©«S^3t41* 4 fc J: *J#8fi*fc4>& < 1 54ft 
tCL E D * » 7 p j!S#©3fc©ffcSL£4>& < »S©fiT*PP 
ifclJL 5 5 *>©-?£>&. 

[0015] ^W^^^g©-W4 LT. * * 7"^ 
^^LED^HZtCmT. **7"$-Y7'LEDiLT^ 

i» s&ff LEaawmus ft/c^- » ^ - y *flii»fc. en 

Sl5rt temtti ') 7 A^t^^^Nf i*4^B 4 1 tc L E 
20 D * v 7**lX^^^i{C <fc ~>X #<< tfZs? -f > >f$ ft 
trt»4. LED*tr^"©««S4^ep«Sttt. ^ft^ 
ft£^4ffltr>T 7 >^$ftTl^. DflgR 
©LED** 7*±iC^ 1 ©3-f- ^ > ^*§|54 LTX#* 
5^Hffl*J6* OI8»3lffc.';fc{C*2©3-7w>y6l$ 
4 L"C, 5/i;3->ttfJI|©ISt*tfK (RE.-.SmJ 3 
(A 1 ,.,Ga, ) s 0 12 : C e«*WR**WStfft:fe 
©4H 1 © 3 - * •/ > tf®±icmtii2 -tf fc. 

[0016] mi r iyytm2<Da~?4ytf 
m& 8WM««4tt-7Tl»5. S/c B2©An<mi© 

30 >^gP©iffflSgP^±^^-C^S 0 ^©/cfeU 

1 ©n-f -f > yiP©fSB*«. ^ggfflSiJ/&>6ST^ 

A^ganraiK« 4&.ifu©3-fv> ^ff^Dgmiw; 

*4 4C4KJ:0»2©=i— *^>yaJ+©S*««* 
J: ») ENM^tt** * C 4 J&foJfig 4 «c S„ C © «fc 9 
^tt. JV 1 ©3-* ^ >^»"r**x#* J/«JR©ttffi 

40 [0017] (3-*^>^f|Jl 0 1. 102> 20 
1, 2 0 2, 4 0 1, 4 0 2) *^BJ©3-* 
mt «. LED?* 7"4?f 4*6gar S fc © 
-C&£„ 3-f ^>^g|5«, LED**7 , ±tCtS^P.ft 
5 i><OX h 0 ii>* < 4 b-UUZ LED?* 3"5tn 6 ©oJ1» 

*jc j: •* r*jBsn?ia*ft«*-rsst*»ir**cr«i 

fll^HT- 4T * 5. I »r ft tc L T 3 - f ^ > yflj 
«, LED** 7^ <?> © Bltl^©ff SSfiM4{SM 3 € * 
C4tCJ:i3LED** -ftW&toVfr ^©^111*4+^ 
8ife&4*$-l*i5ftS4)©r*4. #tc. ttl^oa- 
50 * a > ^'SPti, 3 ftfc#^ S (Wfm 4 L 



'fc6©«fc t) L E D * 9 7*&MiStifc*©*HHU| 

■at. s-f-f ^^scwBttu, au>x^R a*© 
[0018] arioa-f >^'gpi o i i, H2©3 

-r^>yg|5SD £ m2©=i— r^>^g|J©m*tt > -eh 

[0019 ] ni%Xf/X&m2<oz3-? i itifmc 
fe>W£$W 3 tf S C 4 fc J: oT L E D * » 

it**** e»©7fc*Bffacc * v v r-s 7 ^ )i $ - ss** 
> sttnga a©^fc^»i-r 4 C 4 *JT * 

[ 0 0 2 0 ] * fc, 3 ~=r ^ > *«©£|*fltt, 

fc*Jl»T tt , LED?. ^^>j»*14 7 +> - & 
Si*BWtf7*lSl£tfj4 ck 0 Hill § #3 c 4 r £ 4. 
[0 02 1 ] (StKttft) 3ttlUBWKfflt>6*i5ffie» 

E D * » 6 #§3£ L pTtR3fe £ , £3HftS#> 6 ^-j- 

©*ra*4 ^ntc j; -oases tx^ti>mmim^ 

R*****l**i*©3JKfi (SSfefc, fcfejg, 
{CtBS'S**^, LED? IMft 
*>6©*6#4. tafe£<D*8#e»jn 



C© f$03¥ 1 0- 1 9 0 0 6 5 

6 

£tf3t£#r£s 0 

[0 02 2] 3 6tt % *2 0a— f ^>^»rtfC*jW5 

r&fc* . n 2 ©3 — f ^ > ^©jf-gpit® im^ ^ l e 
fl-srawt* 6 ©*aa £©jKf * cfc 1 ft < < 

[ 0 0 2 3 ] fife^T, 3»it©^W#ft£ LED?v7 

»©^{b^}qi|iJ-r5Cifc-c*s„ Lfc^o-c, igffijs 

*»W©^tt. m^f5»*dWt-*aM. JKfiSfflK. 
ttflC*M**K©JI5tt.- ttJt»« & ^«Hfid -5 C i 

20 10 0 2 4 ) mmmicz-oTmmihmmw 

m.)i(Al I .,Ga,) l O II :Ce (0Sx<J, 0 
£y£l> {SO, RE«> Y, Gd.La, Lu, Sc 
frt> ft SffifJ: 9 iMiR $ *i45>& < £ £-«©7aftr*& 
S„ ) tti'*|[f^5„ ifffc, ^3£!gJS4Lr (RE 
j-.SmJ 3 (A l,.,Ga,) s 0 12 : C e ^fflUfclg^- 

Hffibxm&ZtlMMm&tl-C (Ee) =3W-cm 
" z «±l 0W- cm- J OTCCfcl,irt»if^C+^iif 

. [0 025] (RE,.,Sm.) , (A l,.,Ga v ) 
.0,,: Cef», ^-^^ h«|Ji0fc«6. (A. % 
Rd f 7K^{C®< , ©^x^i' hJU©tr-i;*$4 7 0 nm 

3 0 nm#i5(C*,0 7 2 0 nm£T-£g£?|< ^n- Kft 

©A I ©-SB£ G a T'g^-T 4 C i -C'S3feigfi*SMSfi 
fc^7hu J£fc*flJ$©Y©-g|S£GdrE&*SC£ 

feiw(c^^ e.n ?>ft A*a^fc«j*sift©ire»«*%fiiffl 

^"tefi»56*«:Xft-r-5/t8&©iLtEafl:*«i{.ri» 

So 

[0 026] C©J:5tta*»tt. Y, Gd v Ce, S 
3 m, Al, LaRVGa<DIWM<±LXWt{m. X^U 



(5) 



#Pf1¥ 1 0- 1 90 0 6 5 



ftmenstsmmz. x«. y. Gd, c 
e . s m o^±mycm^it^s.mtTmmm i tcmm 

msmnzmz. c^cvv-j^xtbxv-jitTy^ 

1 35 0-1 4 50" C©SK|5fflT'2-5P«$L, 

fas. ft&tctt£ji-f ci-e»£C4*«-t?* 10 
[0027] *n»w©»^BKtei»r. kj&i® 

A I. Ga, Y, La&C>'Gd^Sm©^r»#gft£ 
zaaUa±0(RE 1 .,Sm.) I (Al lM Ga,) 

C0028] (LED?^1 03, 203, 403) 

< ®er gf sib«tmKft«^» <fc < ^wee&s 20 

4LEDf>^t, M0CVD&^C«fcf)3&&_Bci n 



S. *z!ft©ffii4Ur«, M I S&£, P I NJfc£-t> 

$ -a-fcUft— *^-#F»as^>^ajt^f^«3e 4 1 5 c 4 
[0 029] sfb*' y 2 &mt&mm#*:®m btcm 

°- *»*MWKtt*^y^+, Xb^;k SiC, S 
4##*U>. C©f ^y-f-MS&BcGaN, AIN 

T„ &£$^£fa±£ti'£ft4'j^S©NS^btfy£A 
^SttfcJfcSStfSiS^tt. NMF-^>h4trs 40 

i. G e> se, Te, cmzmzmxtzctimt 

tt. PaK-/OFr*5Zn, Ms, Be, Ca, S 
r, Ba^4F-;/3#$. 

[0 03 0] fiffctfy ^A^fL^^^tt, PgF- 
/*> h£ F-7 - Ucft:tfrW;PS!{fcUC< l^cfePM F 

4#Sf£ ID. x 7 ^>^jc«!f{cj:fj PS^ft&tfN 



mx^-mtoxm^ztv-n-yjis (mm m 

[003 1 ] *IKai|!<iWfB^jB{c*ji>-ceft»*IWfc 

^mSXi4 0 0 n mtLk5 3 0 n mOT* 5 *? * b 
<, 42 0nmJ^4 9 0nmJ«T#«fcW£L<,>. L 
E D 9v 7't%mnt<D®mZZti*:h£r)ft±2# 
SfcaMctt. 4 5-0 nmfiU:4 7 5 nmfelWS 6{C*f 
*tA>. ftfc, *H^{C±4brffll»6ft4LED9 i 

fr*fflt? 5L E D * ^-HtcgBg^-aa C tkX 
#5. C©*£. SfeS4. *fe^fe^4*s^nJtg 

[0 032] (v>?> h • y-Ki 04) v?>h • y 
-h*104tt, LED^j^l 0 3*HlStf54ftK 
M*B«r*«g3 -if 6 # » 7*4 *^T4 C 4 im± b 

«$-a-4C4^T?#4„ LED^^^gifeftgLv 
0>b ■ V-FZLEDf-vT'Qjm'mmtLxmmT 

[0033] -?>i7> f - y - b'vmmnm&mt o 

TT«3 0 0/iQcmWT*»*U<, «fc^»$L<«, 
, 3 m Q cmWTT*-5o h • y - K±(cjg 

tifc© L E D ? y 7mm? L E D ? ? 7> ^ 

<omM#& < ft s fca&jueiie^j: l » c 4 6 ft 

5. JWtofaKtt, 0. Olcal/en'/cm/U! 
±=W*L<<fcMT*'L<t* 0. 5cal/cm'/c 

«, 8. If. IIA0IB. ^5?7>fX/^-> 

[0034] (^>^-. y-h*i05) y 
-Fi 0 5 4ur«. v^>h • y-Ki 04_BciEai 

±<»im*mhi><Dx-bz > . v^>f • i;-f±k«k 

ft^{c«. vi?>h • y-K^feHftstcffioT, -Y> 
^- • y- F©v^t-#>-r ^ >ys'-tt*MHH©BW 



9 

'£*$<T£C4&4K:j:-oT77> h • y-KA^J: 

ffiOfflJfct. *»tt4**t/Cl. BSfeLklOSfiJT 
t 0 0 3 5 M • i; - h'©$fe^g|34a^ ©jgtutc 

mmxmxnzmmzax t> z < , 

F±»©-as*aisc iici^rM^tr fcnu. $ 
fcKtt. ^>y— • y-p«Tft»tj|ftjMI. 
*>6JDE^ $ C 4 fc«fc DBrS©«ffi©ffi8i iSSffliSi* % 
»aM$ti--5C4fcT££ 0 
[003 6] jZs-f- • iJ-Ktt. »«tt7-<+--C* 

mWFCfcS. Cft&©*#*j»fc"j-tf84LTtt» 

[0037] (mmmmmm 100 him^m 
•c^iStt7^+-ioe&i'am led?? 

{E^tta vtmwm* x i > t ojw** en * . mam 

tbXitO. Olcal/cmVc m/'CtU:#t#F$ 
K.«fcD#*Ktt0. 5ca l/cmVcm/'C 

-©*§£. »* L < jgg4> i o u mfiLfc. * 4 5 m 

So 

[0 038 ] <■*-,«, K»# 107) FfflSft l 0 

7 ti , ^gg©^fflffl^icjS DTLED^^^IO 
3, *«47^t-l06. 3i*«W«*s*ftStifc3- 
? -f > ^» 1 0 2 fc £*tt«M»6fiM-r$fc»fcBafc 
Rtf * C £ #Tt *. KBW 1 0 7 tt. < 
Wf&£*fflt,>TJBfiS;*tt* C 4#T§*. f 

If&ZCkifi-CitZ. $e-,r. FflSftKfHRStJI 
L fcfM 4 LX JWttftcwt, flu>X^R ng 

4-e ft 6 «ri*»«*^fe^ 4#w 6 ns„ 

* fc, LED?? 6©*^«*S ls>XBVim 



CO ?#WI¥ 1 0- 1 9 0 0 6 5 

10 

* . M^Bflcofetf 6 fflMH©ftjbtftttc* « < & S & © 
[0039] Fam©Afu^t44 urtt, ££ 

LED?? ^*>6©fBl«rtt*jaiB]3-tfffiHft4f»^f c 

4^T-*5 e w&mvmmntLxi^ m>w* 

10 fifiiicffl^ftS,, $ etc. *-;UFg|3ft4 3-r-f > 
fc**UT*-* F§W£ n-r ^ >^'g|54€lH] DBW 
[0 040] (»tS404) LED??7 - 403*^^ 

leg § n s Km in, Hsswftajyt/haata led 

ffl©*fi?4 0 3 4 LED? 7'4 0 3 SD-'m^ 

C©«t5&»«eKfcl»TH:. fti[©LED?7 7 - % 
20 iffglnl-SfeJifCiSSg^g S # £ £ L E D ? 7 7> 6 
©fiMS***^< LED?? 7*3^6©^*+^!^ 

\z^~7-< >^a5©gp^w^mi3-?>tfe^4©^t*^ 

[0 0 4 1 ] Lfctf^T, B3ttHIP8P*RttfcJIW*iB(« 
$ #fc 3 - ? v > ^Si5 «c 4 4 ©^#tt A^B I > C 4 Hm * 

ft 4. c © j; 0 «ciattnnaj*#-r zmmmmmt l 
mmmmmmuftffi&itmf 6fts„ eft 6©a 

. ate ct 0 oat^PBpgp 4 iB«Bp*j-fr{ t L/tL e d m% 

[0 042] ftK, ltt»tt^»«tt©ii![{C*l»TTA 5 
(Cli v HM^©9 0-9 6mM%&7)\' 5 ^-T'* «3 , 

vuvtimtfii^i omm%mmtn 500*^1 7 

0 0 ■c©SflMSHrjKIS3 7??* ^a®, ^>f[ 
nm^(D4 0-60 ftfi%*S7^ 5 ^T«SBSWI4 L X 
6 0-4 0Mfi%©lSK5i^ n-^^^'/h, 7* 
A'Xf-^K A7-/ hi&4'^J)DSft8 0 0- 1 2 0 
0'C©fiE&Hr»£;*tffc-kv 3 „ txWmxh 

[0 04 3] C©«fc9ar»fitt. m&m<D!?<J->*;- 

hmtvmtKoimtt&ctifivifz. mmiz, *y 

) yx?>^* r; 7r >&4*Hf«L^^)S41gIg/f ^ 
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h Jb & £T?BifS©0t*{c;* * y - >Epeia £ § # 3 c £ 

[0 044 ] «SttB©y«/->^— Net*. Cr 

iO,. MnO,, TiO,. Fe,0 3 ^i'4y!/->i/- 

Ml &K: £W3 #S C i K J: •» r JBfiS 3 ft fcffiSSffi/t 
»*Wfe»K:3tfSc.bai-C*4. t©.£5ftftSlffi£ 
ff^fcStKii, 3>h7X h#fa±LLED5 : '9:/-fctt 
:£%ft©267££ J: 0 S:£fctt4 C £ ic ft -5 . WPgptC 
to^tP o fcffiHStt. Mft 5 KM*4iaU: 3 -ttS C 
ElttHPSIkDlMSJ&tKtt. LED??^ 

«±©r - / - ft t» i, t*i&H. xitms.mm-f 6 n 

&**';5--?>SS2©3-7 i .f >^ittSS*««* 

»ftofc^5';-*«ift*iWS©*i»±-r*t*K:, le 

&#>e>ft<5,, btcifi-oX, DflttHPW©ai3tt, 0. 3 
mm£lt*JJ?*L< . 0. 5mm£U:2. OmmfcWrt* 

[0 045] ^©CaTOPSPtt. L E D ? 9 7\ 

$4 Kftgft ^Tjiamtft et s £#kl e d * 

5?ctt©-HKcA-# 3#*ftK£i>. DfltKPiPSBtt, Bf 
2K|E&TaGRRttSC 16xl6*>24x 
2 4© F 9 h v f- y v ***>ifflfcKfr £«* jMR3tf S 
C 4. Dfl^^nSPCD F 9 h bT 9 ?*S4mmWT 

©*«Bf©«^fctt, Vm§a3&b#<{*-¥5>7&t5 
IST£t§££Jt$LTA1gK: F 9 h tj^WLJtt 
oi«cim^. *fc. c©<fc5ftl$i£fl3t,>ft: 
LEDiSSI*. LED^9^*?»©SW!Sttfc8aa , rs 
©F4S%ft?^t? # ^iff^S LEDf- ( 77'l/-/gl 
if £t£#rtS. LED? ^7-£aKES|5£©Jg# 

g^3-££?cg>SaiA F. ITO-^-^F, * 

[0 04 6] £fc. JHEJbtC^lSStifcEaHCtt, aim 
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l e d ? 9 7ttjmtMB$h&m*iBU<DBMt 

3tf-3C£fcT£S. 

[0047] ( L E D«S8B) #BHB9I©IS#iS{I'& 

». a&»»t»it©*«:ffli,>ejRffl©L e Dm^ms 

£-T5C£t>-CtS, eidffl©LED^Stt. #H#£ 

gj©83fc£B-casiyfeif-f:j-- f^v f >j 9 *xftft 
i'tc leg u fc ©^skjs o r leg 3 n fc«&©0 at 

*38ttLh«: LED? ? VVlUzi -r -t > ^g|5£ £ 

IMfrl!S8a> h(DWirt>vxK. <t o r a «? ©H0^«tSbJ 

fift?W;*:7'b^£-<r iCimS. IE«liaa§£L 

M (Random, Access, Memory) £ 
RAM&Cseti3ft£7 i --£fre.L E D«ma*Bf5E©W 

a 3 ic^7$iiztc&<D^m{m&mT6f%wmmm 

!$£, BWWWHK©a*©^rx-r99 i >y3nT. 

HK». R AMfclBtt 3 ti S 5 s - * s6» ^.Ife^S© 

[0 048] C©J:^ft s aMffl©LEDa^H«RG 

ft&t#tCffimitVit&. Z<Dfcit>> RGB©^fe^ 
g©t$t£K:#5 atj ft £'©ft i» t 1 -(X^u^if^c 

SCi*Jr*5ft:«&*j|!!«jBti©8§tt©»^«. ^fflB# 
fB^S«'rc£!i)S-c^S„ 36tc, S£*©^fe. i^fe© 
*%fflt»teL E D^RSlCittAratcSshrijpiBR^ft 

<wam©««wiuri,>*. «t. 2WKBw©^ttw 

.[0 049] 

) ±ISft'-^46 0nm©ln 1 . ) Ga 
,. f N^f$^^£0fcLED?97'?:ffl^fc. L 
EDf?7"li, ^?#3ti:/c1f7 7-ri'*^±lcTMG 
(hOJrfrtfVV^tf?^ TMI (F , ;^?;l'^> 

T £ ftfc jfe L/ . M O C V D ffirSffc*' 'J ^ 
!Bj**ft*Bait3'ttSCi«:J:i3^ES3-a-fc. F-^> 
F*'X£L-rS i H 4 £Cp,Mg£, *W0»ASC4 

«fc , r NS^mtt^ sgffctf y >> £ p 
mmmkmrmitttv vj»mm»t tfc 0 -y-7 7 

•/rlfchlCtt, ^";77-it*5GaN4/i-Lt® 

imv&Z, InGaN, H10777 FMr*4Pffl* 
mtt^WfSA 1 G a N. 02©n>i?^ FBr-*6P 
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(&*$. PSS#z!W*tt, JdW^4 0 0*CtLI:rT^-^ 

*M£©3 nmi LT<&£„ ) 
[0O50Jx»^>yiej:9P N&^fMffi&SStH 

>*3lt>fc«. ^{C «fc 9 ftffJSiflSftST 
£LT3 5 0 jumfc©LED*?:/*J&S;*#fc. 
[005 1 ]-*, IM»*UftJWy-F7U-A* 10 
rT%Jfi*KJ:»)^(S3-arfc. 0J$3ftfcy - F? b-A 

Ktt. L E D9 1 9 7'^AB^M$nfcl#+->ffl|f 
LED?97 - ©&mg£v5> 

h • KSow>t- • y— Fis *-eti*ti&Kr 

7^+-#>^>*L«(^jI4JR-9fc. LED? 

9 y±K. ^ij3->3A4led?7 ?'#as § nfc a 

9 7±lCffiALfc. ttAft. 1 2 5 V® 1 «F|ffl"CKftS 
[0 052 ] Y. G d. C e<Dft±mx;m 20 

fc. eft*^brf#6fts#tfeiwbtt<b. iMbr^s 

LT7 9fbT>*x9A£gt£LTtt»tC|£2&, g^tp 
1 4 00' C©SjKT3B$H^UT^n D B ^#fc 0 jfk 

sa-l-t. tm> 5m. im> *& 

[0 05 3 ] JBfiSSftfc (Y.. 4 Gd..,) jAl.O,, : 

c e m&i*A ofissis, x^+>>nfBg i o omastP&cf: 

<iI£LTX5y-£3#fc 0 C©Xvy-£v-5>h 30 

• >j - f©# 9 yftv&zm i on-f ^ >ygu±Kffi 

A 2 -fife. SXttfttf^dttMHJItlSO 
°c^iBf|ffl-c5gfb§-iifc„ COLT05 (B)©in<. 

®tf»Ka*»sr©3--f ^ >^w^jsRstifc»; - f? 

b-J»ZnALffltnx#*s*®ti§zmXWt> 15 0'C 40 
SBJfflfccKfbS-Sfc. c 0 LT0 1 ©Jtasiyfcgin? 

* 5 F*JBiS«*itfc. 

[0 054 ] CO UT»&tlfeafeSi«iafenJfi6&lfe* 
^t- F©jEI»»5feflK. »fitt***i-etitBE0 
?c 0 fegg 8 0 8 0 K, R a (?«fettfg$) =87.4 
fc^Lfc. i'JSL*£0g#>6 1 8 0SEST4 5 

g^^:)fc=£B©^i>±£»3 J: -5 CcgKi $ 
4JltS&tt^*ai]Sbfc. 4fc, If = 6 0mA, Ta 

[0 055 ] (tbt&fll ) mKO^-^jyimZBlS, 50 



«P3¥ 10- 1 9 0 0 6 5 

ygpfcJBfifcL-fcfctfftf. £ft0U iPJASieLTStttfy 
•>A«fb^4M£»frC*S LED?"? ^IBBS ftfc* 
y7fa<DfrlC%miMtLX (Y 0 . 4 Gd 0 . 6 ) 5 A 1,0 
„ : Ce«jfe»^»li4aA0«{fcS#fc. COLT 
JBfiSS*ifcl6##<f F©&«£RO*firttlWi** 

0 6 &zm 7 fc^-r. h 7 tcfeDTtt. ggtfcffl 1 zmm 
tcLr^Lr*?>„ 

[0 056] F* J-vFy**ttK:|HH*Bfl 

nmzm zmmwt 1 1 r * * 3 » * *wmm l 

1 6 XI 6 F9 hvh y j»^OiattWPaW)F9 Ft' 9 
5**3. 0mm, gj»&£2. Omm*. HONS;* 
40. 8mmiLfco ±&U4 8 mmfi<DMUt btc. 

* z y - >bmz it s c i «:«t 9 jim s --e/c. # y - 

>>—Ftt > »ta^to*T*JiE3-rc*S. ttfe. ^ffl 

etc fefcs y h K« v ss©3 > h 7 x h r&j 
i« f 9 h v h y ^^«c*»Bbfc3*>. imuzmt 

S^<5©M^t©m9ffiL» > AK=J/<-;KcJ:S» 
ttt>*«ar>SSKK«fcD^Ufc. Hfl«*©W 
DW, TJittl. 7 mm*. iJgaWfP»S« 2 . 

[0 057 ]-*, m wmm^-eibz L E D * 9 7' 

ill, 3^f-W450nmOIn,., s Ga,. )i 
N¥3M*£JBl»fc. LED?9 7'tt > ift#3#/ct?-7 r 
-Y-t-*«±{CTMG ( b i)J?>l>#VV&) tiX, TM 
I (Fy^T^M^a^A) ^X. a^^xs^'F- 
^F^^t'J7^i»CiL MOCVDiST 

jBfb^ y AjftftWNi^ffills c t tc «fc 0 g 

5£$-iifc„ F"^'>h^XiL-CS i H,iCp ! Mff 

^ y •> A^fti p -s»k^ y t) a*^ 

#40JSLPNfi^4»Ji!53tt«:. <«e*». PS*j¥* 
tt. «t4 0 0*CtU:T7->-;W3#T*5. ) 
[ 0 0 5 8 ] x 9 ?> ^Oc J: 0 P N&*»{*ftffi£EtB 

v A ?v J. >4?l^m JfctjK J: 0 ^fUS ttiafcSft^ 
iLTLED9 1 9 7 , 4^$-tifc <) C©Wfe^*^nJ 
IB* LE D ? 9 ^*x#+H»W-c«RBPBIW©Bf3E 

»ffi±©12^i tc 7 -/ + - r A y y S if 5 c i J: 
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t -i yputuris v ^->®mz&AZV i 3 o-ci 

0. 4mm-e&r>fr„ 

[0 05 9 ] tic, 3fcfc»Sftt, Y. Gd. Ce(Df± 

a7SR«:{b^i:iiJ:bT»ic»«i l- mmmzmmvm 
a. %m i4oo" c©?a®T3ii#r H WbT^MD a D 

o. s Gd 0 . s ) 3 A 1,0„ : Cef»l OftSSIS. 
y ^ - > ttMS 9 0 S*SB£ «fc < fi£ L X X ? y - £ § # 
fc. C©X5y-£J|l©:3~7W>#g]5±©±$r& 

Ptl3tifcffl§5 1 3 0 "C 1 BStPCiWtS-liLED 

0. 4mmt'*?fc. */c. C©B#©LE DSItS^DJS 
«tt7 5 2. Omml/*&<.B» 

[0 0 6 0] COLED^gi, A* S ft 311^- 
**-^W*Cl3tt3«-4RAM (Rand om, Acc 
ess. Me m o r y ) R^RAMCcSBttSfiS-r-df 

BBStt9£St#W 4 PgMilJtfPUgg £ Pgt»»ilS§©£H# 

>/• A-i ^itAfcc p uoffi^si, ftmawK 

[0 06 1 ] 

[ifeBj©^*] *ginB^©ii5}sra i tc^oflteEi-rs 

[0 06 2] *Bl»W(OI»*3H2 E«®|««ir*C i 

[0063] *iifgBg©n^ji 3 mmom $l ttztt m 
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[0 064] #f£Jffi©ll§#iI 4 EttOftft itSCi 
[0 065] *iH6B^©«*]l 5 12tSt©$$ £ ? £ C i 

[0066] $ii^Bj(Dif 6 mmotm ttzct 
m i ] a i «. ^i^©^sg^b^aug»fffl 

0T?*£„ 

[ 0 2 ] a 2 b , *wmw<Dm<D¥mmm.*^ l tdm 

[03] 03«. MmW<Dm%:%WZmWcLED 

[04 ] 041*. ■ H3©A--AKffitCfctf SaUfl-Kjfcit 

[05] H5tt, $«BW^ffl*»B*4fc»©£5S: 
lftWffi0r&9, 05 (A) «. J£f3©fc&K^Uc#S 
*gg©Bffffi0-C&9. 05 <B) ». 

[06] 1B«, J|»Wlitt«Wfl©f5Wtf6*3i-f 

0H-c$)^r > 06 (a) mmwi<D&mmm*m 

U 06 (B) *Jit««l©fflKffi«*mT. 

[07 ] 07 {J, HMO 1 £ iHBffll 1 ©*^KlHISm* 

wm i £m-r„ 

[ft£©f£BJ] 

101. 201. 401- ■ -mKD^-T-i y*m 
10 2. 202. 402 - • -f2©^f^^ 
103. 203. 403 - • -LEDf?7' 
1 0 4 • • • h • 'J — K 

.1 05 • • • jyi~- • y - f 

1 0 6 . 2 0 6 • • • ttftti&ftlft* 

1 0 7 • • • *->l> Y%m 

2 0 4- • • ftSBttff • 
2 0 7 • • • 

4 0 4- • • 

4 o 5 • • • mmm 



(10) 
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2 07 
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